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FIELD OF THE INVENTION 

The field of this invention relates to an apparatus for filling or circulating fluids 
while inserting tubulars into or removing them from a wellbore and for recovery of 
fluids displaced when running tubulars into the wellbore. The field of this invention also 
relates to an apparatus for controlling a well. 

BACKGROUND OF THE INVENTION 

When tubulars are being run into or pulled from a wellbore, it is often necessary 
to fill the tubular, take returns from the tubular or circulate fluid through the tubular. 
This requires that the pipe be threaded to a circulation system or the use of a device for 
filling or circulating a wellbore. Previous devices for filling and circulating the wellbore 
are firmly attached to the traveling block or top drive. In either case a very precise 
spacing is required of the seal assembly relative to the tubular and elevators. In the case 
where slip-type elevators are used, the spacing of the seal could be such that when the 
elevators were near the upset of the tubular, the seal could be out of the tubular. When 
required, the slips at the rig floor must be set on the tubular and the traveling block or 
top drive lowered in order to move the seal into sealing engagement with the tubular. 
This required that the running or pulling of the tubular stop until the slips were set at 
the rig floor and the seal engagement be made. This is not desirable when a well kick 
occurs or fluid is overflowing from the tubular. 

In the case where "side door" or latching elevators are used, the spacing of the seal 
system is very critical and the seal of previous devices must be engaged in the tubular 
prior to latching the elevators below the upset portion of the tubular. This requires that 



the seal be engaged in the tubular at all times that the elevators are latched on the 
tubular in order to facilitate circulation of fluids. When tubulars are racked back in the 
derrick such as multiple sections of drill pipe, it would be very time-consuming if not 
impossible to insert the seal into the tubular prior to latching the elevators. This is true 

5 either on automated pipe handling rigs or rigs with the top of the tubular far above the 

derrick man. There is a disadvantage in having the seal engaged in the tubular at all 
times that the elevators are latched. In these cases the top of the tubular can not be 
accessed as when it is necessary to place a safety valve into the upper tubular section 
or in, if a high-pressure line was to be attached to the tubular and the tubular moved 
10 after making the connection. All previous devices had to be "laid down" to allow a 

threaded connection to be made to the tubular since these devices are in the way of 
placing a new device into the upper tubular connection. 

H It will be seen that the invention described in this application, with its rapidly 

|i extending and retracting features and the ability to easily threadedly connect to or 

lS disconnect from the tubular or seal to or unseal from the tubular, is very advantageous. 

% This is particularly true during any of the operations involving well control, drilling, 

1 - completion, work-over, fishing or other activities requiring the running and pulling the 
□ tubular. This invention also eliminates all of the disadvantages of the prior art devices. 
[I When tubular such as casing is run into a wellbore it is often advantageous to fill 

2 ! :| each successive section with mud as it is advanced into the wellbore. As the casing or 

S tubing advances into the wellbore, a certain amount of mud is displaced. If the tubular 

is open-ended at the bottom advancement of the tubular into the wellbore will force mud 
from the wellbore into the tubular and annulus. If the open ended tubular is installed 
in a wellbore having fairly tight clearances with the tubular, rapid advancement of the 

2 5 tubular into the wellbore will result in significant flow of mud through the tubular and 

onto the rig floor area. In addition when fluid is flowing from the tubular it is difficult 
to determine whether the flow is from decompression of the fluid column or flow from 
a formation in the well bore. If it is flow from a formation it is advantageous to provide 
a method of rapidly sealing on the tubular or making a threaded connection to the 
30 tubular to control the well. 



When attempting to pull the tubular from the wellbore, resistance to extraction 
can be experienced and consequently "swabbing in" and ultimate loss of control of the 
well could occur. It is obvious that it would be advantageous to add fluid to the tubular 
to maintain sufficient hydrostatic pressure in the wellbore while extracting the tubular. 

Thus, there arises a need for a device that will simply allow capturing of any 
displaced returns during advancement of the tubular or, alternatively, allow rapid filling 
of the tubular and wellbore for insertion into or extraction out of the wellbore. 

As the tubular is advanced into the wellbore pressure is built up in the well and 
is relieved only by flowing to the surface or being forced into the formation. Since the 
well fluids are generally compressible fluid will continue to flow from the well after the 
tubular string is set in the slips at the rig floor. For this reason it is desirable to provide 
a method of relieving this pressure at the rig floor prior to retracting the seal of the 
present invention. 

Another advantage of the present invention is to be able to handle sudden surges 
of pressure from the formation. In these situations, it is desirable to be able to secure 
a valve in the tubular string connected to the mud supply so that the pressure surge from 
the wellbore can be contained. Thus, an objective of the present invention is to allow 
rapid connection or release from a tubular being added or removed to or from a tubular 
string during insertion or removal operations. 

In addition it is another object of the present invention to provide an integral 
safety valve that is can be manually operated so as to shut-in the well and thereafter 
allows control of the well by applying fluid behind the valve. In addition an objective 
is to provide a safety valve that is not operated until required to assure its pressure 
holding integrity. 

It is yet another object of the present invention to allow a system of rapid 
connection and disconnection to the tubular for filling or capturing of returns with 
minimal or no spillage in the rig floor area. 

It is another object of the present invention to allow circulation of fluid at any 
time during rig operations for conditioning the wellbore, fluid system, or controlling a 
kick. 



It is another object of the present invention to provide a mud saver valve to 
prevent fluid from escaping the tool when the tool is disconnected from the tubular 
without having to operate the manually operated valve. 

In addition it is desirable to provide a very large flow path through the mud 
saver valve to prevent erosion. In addition it is also desirable to provide a large return 
flow path through the mud saver valve to allow fluid to flow from the tubular with little 
restriction. 

Another object of the present invention is to provide a singular control system for 
extending and retracting the seal unit of the present invention. 

In some circumstances when control of the well requires the tubulars to be run into 
the well under pressure a safety valve is attached to the tubular and is run into the well 
along with additional tubulars. Therefore it is another objective of the present invention 
to provide a means for removal of the mud saver valve and the outer components of the 
apparatus and the attachment of the integral safety valve to the tubulars to allow the 
tubulars to be run into the well. 

In some circumstances the outside of the tubular connection will become damaged 
due to tong marks of other damage caused by handling or normal wear while running 
the tubular in and out of the well that will prevent sealing on these surfaces. In most 
tubular connections there are closely controlled dimensional tolerance surfaces inside the 
female connection and not part of the tubular body immediately above and or below the 
threaded portion of the tool joint or coupling. These surfaces are excellent alternative 
sealing surfaces not subject to damage as are external surfaces of tubular connections. 
Use of these surfaces also eliminates the flow restrictions of the tubular body found in 
previous devices that require a seal to be inserted into the tubular body. Therefore it is 
another objective of the present invention to provide a means of sealing at these surfaces 
and to provide the largest possible non-restricting flow area. 

Prior systems relating to techniques for filling casing are disclosed in U.S. Patents 
5,152,554; 5,191,939; 5,249,629; 5,282,653; 5,413,171; 5,441,310; 5,501,280 as well as 
5,735,348. 



Other prior art for changing the spacing of devices above the tubulars are disclosed 
in U.S. Patents 5,577,566 and 5,918,673. 

SUMMARY OF THE INVENTION 

A system for capturing displaced fluid or pumping fluid through tubulars being run 
into or out of the wellbore is described. Embodiments are supported by a traveling block 
and top drive unit with telescoping features to rapidly seal over a tubular to connect the 
tubular to a mud system. Alternative sealing arrangements for sealing inside the tubular 
connection are also disclosed. These alternate sealing arrangements also provide flow 
areas larger than the tubular body since no portion of these arrangements enter the 
tubular body. All of the sealing arrangements provide a biased area whereby any internal 
pressure in the invention forces the seals into more intimate contact with their mating 
seal surfaces. A mudsaver valve having a large flow capacity is described to keep fluid 
from spilling when the apparatus is removed from the tubular. This mudsaver valve also 
provides for pumping of fluid into the tubular or flow of fluid from the tubular to the 
mud system prior to removing the apparatus from the tubular. In these embodiments, 
the apparatus can be placed in threaded sealing contact with the tubular and can 
incorporate a safety valve that can be manually closed in the event of a well kick. In 
another embodiment, a singular control input accomplishes operation of the apparatus 
to extend or retract the telescoping feature. Also illustrated is a drain valve that provides 
a method of completely removing all fluid pressure from within the apparatus prior to 
removing the apparatus from the tubular. The drain system also provides a means of 
disposing of the excess fluid away from the rig floor where spillage is a danger to the 
personnel or environment. The drain system can also be connected to a scavenger system 
that is intended as a vacuum system for removal of spillage. Connection to this system 
eliminates all possible spillage and completely removes fluids from the tubular handling 
area. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an overall view of the invention connected to a top drive rig showing 
the general position of major components with the seal unit retracted. 

Figure 2 is an overall view of the invention connected to a top drive rig showing 
the general position of major components with the seal unit extended and sealing on a 
tubular positioned in the elevators. 

Figure 3 is a sectional elevational view of one embodiment employing a 
telescoping feature, a built-in mudsaver valve for preventing mud spilling and a drain 
connection. 

Figure 4 is a sectional elevational view of another embodiment employing a 
telescoping feature, a safety valve and a mudsaver valve in combination and a drain 
connection. 

Figure 5 is a sectional elevational view of the embodiment in figure 4 attached 
to the traveling block or top drive showing the apparatus retracted and approaching a 
tubular member. 

Figure 5A is a sectional elevational view of the mud saver valve embodiment of 
figure 5. 

Figure 5B is a detail view of the valve and seat embodiment of figure 5. 

Figure 6 is a sectional elevational view of the embodiment in figure 5 showing 
the apparatus extended to seal on a tubular member and fluid being pumped into the 
well and the operation of the mudsaver valve. 

Figure 7 is a sectional elevation view of the embodiment of figure 5 showing the 
apparatus extended to seal on the tubular member and fluid flowing from the tubular 
into the apparatus and the operation of the mudsaver valve. 

Figure 8 is a sectional elevation view of the embodiment of figure 7 showing 
fluid being drained from the drain connection. 

Figure 9 is a sectional elevation view of the outer components of the invention 
to illustrate the single control input function. 

Figure 10 is a truncated sectional elevation view of an alternate embodiment of 
the sealing member at the lower end of the extending unit. 



Figure 11 is a truncated sectional elevation view of the apparatus in figure 10 
showing the unit in sealing contact inside a tubular connection. 

Figure 12 is a truncated sectional elevation view of an alternate embodiment of 
yet another sealing member at the lower end of the extending unit. 

Figure 13 is a truncated sectional elevation view of the apparatus in figure 10 
showing the unit in sealing contact inside a tubular connection. 



DETAILED DESCRIPTION OF THE PREF ERRED EMBODIMENT 

Referring now to Figure 1, the invention (7) is shown connected to a top drive (2) 
which is hoisted by a traveling block (1). A mud line (3) is connected to the top drive 
and is connected to the mud system (not shown). A tubular (6) is shown being supported 
by an elevator (5) that is connected to the top drive by bails (4A and 4B). The tool (7) 
is shown in the retracted position with the seal unit (9) above the tubular (6). In this 
position it is easily understood that tubulars can be handled in a normal way. A single 
control line (8) is shown connected to the invention. A drain valve (10) is illustrated at 
the lower end of the extendable seal unit. A hose (10A) is shown attached to the drain 

valve (10). The operation of all of these elements will be explained in detail later. 

Referring now to Figure 2, the invention (7) is shown with the seal unit (9) 

extended and sealing on the tubular (6). In this position fluid can be pumped into or 

taken from the tubular through the top drive (2) and flow line (3) or the drain valve (10) 

and hose (10A). 

Referring now Figure 3, the tool (7) is shown with a mandrel (12) and removable 
outer components (14). The outer assembly is a telescoping unit with a lower seal. The 
position of the entire unit can be varied with respect to mandrel (12). The preferred 
drive is hydraulic with a single inlet (8) for applying or removing fluid pressure to 
actuate the telescoping assembly against a pressure source of a spring. A mudsaver 
valve (13) is shown inside the mandrel (12). The seal unit (9) is shown in the retracted 
position with the drain valve (10) attached to the extendable seal unit (9). The operation 
of the elements will be explained later. 

Referring now to Figure 4, the tool (7) is shown with a mandrel (12) having a 
mudsaver valve (13) and a safety valve (15). This figure and Figure 3 illustrate the 
flexibility of using different valves in different positions to accomplish the objective of 
controlling flow of fluids to or from the tubular in different ways. 

Referring now to Figures 5, 5A and 5B the invention (7) is shown with a 
mudsaver valve (13). The sleeve (20) of the mudsaver valve (13) resting on shoulder 
(21) of the mandrel (12). The ball (17) is shown resting on the top of the sleeve (20). 
The ball (17) seals at the upper end of the seal sleeve (18) at the seat (32). The seal 



sleeve (18) is held against the ball (17) by a spring force exerted by the spring (19) 
against shoulder (27). Spring (19) is resting on its opposite end on the mandrel (12) at 
shoulder (26). The seal sleeve (18) has a sliding seal (31) at its lower end and a seal at 
its upper end where the ball (17) rests against seat (32). The ball (17) is free to move 
upward inside of the diverter tube (22). A flapper valve (23) rests on top of the diverter 
tube (22) and contains a flapper (24) having an orifice (25) and seals (30) in sealing 
contact with the mandrel (12). 

With the top drive (2) traveling block (1) and mud line (3) full of fluid (fig 1), the 
resulting head pressure is exerted against the ball (17) and seal sleeve (18). The resultant 
force applied by the pressure above the ball (17) and the area of the seat (32) is 
supported by the sleeve (20) holding the ball (17) in place. The seal unit (9) is shown 
in a partially extended. 

Referring now to Figure 6, the seal unit (9) is shown extended and sealing on the 
tubular (6). As the pumps are started pressure in the flow path (12A) of the mandrel 
(12) begins to increase. This pressure exerts a force on the seal sleeve (18) equal to the 
pressure times the annular area between the seat (32) (fig 5B) and sliding seal (31). 
When the force on the seal sleeve (18) exceeds the force of the spring (19) the seal 
sleeve (18) will begin to compress the spring (19) and will begin to move downward to 
open the ports (34) as a bypass around valve seat (32). 

After the ball (17) is pushed down to sleeve (20), the flow through the orifice (25) 
of the flapper (24) will cause a pressure drop at the orifice (25). This pressure drop will 
exert a force on the flapper valve assembly (23) equal to the pressure drop times the 
area of the seal (30). This force will be applied to the diverter tube (22) and then to the 
seal sleeve (18) further compressing the spring (19) until spring is fully compressed and 
the ports (34) byass the ball (17) no longer on seat (32). Flow then exits the ports (33) 
of the diverter tube (22) through the annular area (35) between the diverter tube (22) 
and mandrel (12) and back into the ports (34) of the diverter tube (22). The flow then 
enters the flow path (20B) in the sleeve (20) and exits through the flow path (12B) of 
the mandrel (12) and safety valve (15) into the tubular (6). It is clear that this 
arrangement places the ball (17) and seat (32) completely out of the flow path of the 



fluid. This is an important feature in preventing erosion of the ball (17) or seat (-32). 
This arrangement also allows the use of large flow areas exceeding the flow area of the 
mandrel (12) or the tubular (6). 

Referring now to Figure 7, the seal unit (9) is shown extended and sealing on the 
tubular (6). As the tubular (6) is lowered into the well by advancing the top drive (2, 
figure 1) and traveling block (1, figure 1) fluid may begin to enter the lower end of the 
tubular. This fluid will come out of the tubular (6) into the seal unit (9), through the 
safety valve (15), through the lower flow path (12B) of the mandrel (12) through the 
flow path (20B) of the sleeve (20). When the flow reaches the ball (17), the force of the 
fluid will force the ball (17) off of its seat (32) allowing the fluid to exit the flow port 
(34) of the diverter tube (22). The fluid then flows through the annular space (35) 
between the diverter tube (22) and mandrel (12) into the upper end of the diverter tube 
(22) through ports 33. The force of the flow will then open the flapper (24) allowing 
fluid to enter the mandrel (12) flow path (12A) and into the top drive (2). It is easy to 
see that this configuration of the ball (17) and flapper (24) provides a very large return 
flow path for well fluids allowing fluid to flow freely to the mud system. 

Referring now to Figure 8, the apparatus (7) is shown connected to top drive (2) 
at one end and extended and sealing on tubular (6) at the other end. Fluid is shown 
draining from the apparatus (7) at the flow path in the safety valve (15A) and the 
tubular (39). This fluid is directed to the rig mud or scavenger systems (not shown) 
through the port (40) and controlled by the drain valve (10). A connection (42) is 
provided to allow quick connection to a hose or other fluid containment fittings. The 
connection (42) provides for disposal of the drained fluid below the rig floor. The 
connection (42) can also be attached to a rig vacuum system for complete disposal of 
the drained fluids. 

Referring now to Figure 9, the removable outer components (14) are shown here 
for clarity. One of the functions of these components is to provide the extending and 
retracting feature. The piston (43) is shown partially extended to assist in the description 
of the apparatus, the piston (43) would normally be fully retracted. A chamber consisting 
of two annular areas (48 and 48 A) is formed by seals (44, 45 and 46) and a plug at port 



(47) and a port (49) at the lower end of the sleeve (50). This chamber can be 
pre-charged with a compressible fluid or gas to a pressure sufficient to retract the piston 
(43). In order to extend the piston (43) further it is only necessary to apply sufficient 
pressure to port (51). This pressure acts on the end area (53) of the piston (43) to 
generate a force to extend the piston (43). The force developed by pressurizing the 
extending port (51) and exerting a force at seals (44) and (45) is resisted by the force 
developed at the piston area (54) at seals (45) and (46) and pressure in the chamber (48 
and 48A). As the piston (43) extends the pressure in chamber (48 and 48A) will increase 
due to the reduction in the chamber volume. 

When it is desirable to retract the piston (43) all one has to do is release the 
pressure at extending port (51). The pressure of the compressed fluid or gas in chamber 
(48 and 48A) will act on the piston area (54) to move the piston (43) to the fully 
retracted position. 

Port (51) can be plugged forming a chamber above the piston (53) and a 
pre-charge pressure applied to this chamber for extending the piston (53). Operating 
pressure can then be applied to port (47) for retracting piston (53). 

A single control input at either port (51) or (47) that could be used to extend or 
retract the piston (53). 

Referring now to Figure 10, the extending and retracting piston (43) of the 
apparatus (7) is shown in the retracted position. A nose (62) having a seal (61) is 
attached to the piston (43) with a nut (63), the nose is sealed against the piston (43) with 
a seal (64). The drain valve (10), mud saver valve (13 not shown) and safety valve (15) 
function as in the previous figures, and will not be explained in detail here. In the 
manufacture of tubular connections (6) a surface (60) is created below the threaded 
portion (65) of the tubular (6). This surface has specific dimensions and tolerances as 
stipulated by the American Petroleum Institute (API) or the thread manufacturer and 
provides an excellent surface for sealing purposes. Being on the interior of the tubular 
connection (6) this surface remains an excellent sealing surface and is not subject to 
damage due to handling or abrasion due to running, pulling or rotation of the tubular. 
This surface is also above and larger than the inside diameter of the tubular body. 



Referring now to Figure 11, when the piston (43) is extended, the nose (62) is 
inserted into the tubular connection. The seal (61) is forced into sealing contact with 
surface (60) below the threads of the tubular connection (6). As pressure is applied to 
the inside of the apparatus (7) through the mandrel passage (12B fig 7) an additional 
force is applied to the seal (61). This force is due to the difference in area between seal 
(44 fig 9) of the piston (43) and the seal (61) sealing at the surface (60) of the tubular 
connection (6). It is clear that the inside diameter of the seal (61), nose (62), piston (43), 
safety valve (15) and mandrel passage (12B fig 7) are at least as large as the passage 
(6A) through the tubular connection (6). This arrangement of seal (61) and seal surface 
(60) therefore provide for an arrangement such that there is no restriction in flow area 
through the apparatus (7) to the tubular itself. 

Therefore the invention provides for a sealing arrangement whereby the sealing 
surface is dimensionally stable, not subject to damage or abrasion and larger than the 
tubular body. 

Referring now to Figure 12, the extending and retracting piston (43) of the 
apparatus (7) is shown in the retracted position. A nose (72) having 'a seal (71) is 
attached to the piston (43) with a nut (63), the nose is sealed against the piston (43) with 
a seal (64). The drain valve (10), mud saver valve (13 not shown) and safety valve (15) 
function as in the previous figures and will not be explained in detail here. In the 
manufacture of tubular connections (6) a surface (70) is created above the threaded 
portion (65) of the tubular connection (6). This surface has specific dimensions and 
tolerances as stipulated by the American Petroleum Institute (API) or the thread 
manufacturer and provides an excellent surface for sealing purposes. Being on the 
interior of the tubular connection (6) this surface remains an excellent sealing surface 
and is not subject to damage due to handling or abrasion due to running, pulling or 
rotation of the tubular. This surface is also above and larger than the inside diameter of 
the tubular body (6A). 

Referring now to Figure 13, when the piston (43) is extended, the nose (72) is 
inserted into the tubular connection. The seal (71) is forced into sealing contact with 
surface (70) above the threads (65) of the tubular connection (6). As pressure is applied 

12 



to the inside of the apparatus (7) through the mandrel passage (12B fig 7) an additional 
force is applied to the seal (71). This force is due to the difference in area between seal 
(44 fig 9) of the piston (43) and the seal (71) sealing at the surface (70)j>f the tubular 
connection (6). It is clear that the inside diameter of the seal (71), nose (^Z), piston (43), 
safety valve (15) and mandrel passage (12B fig 7) are at least as large as the passage 
(6A) through the tubular connection (6). This arrangement of seal (71) and seal surface 
(70) therefore provide for an arrangement such that there is no restriction in flow area 
through the apparatus (7) to the tubular itself. 

Therefore the invention provides for a sealing arrangement whereby the sealing 
surface is dimensionally stable, not subject to damage or abrasion and larger than the 
tubular body. 

The present invention and the embodiments disclosed herein and those covered by 
the appended claims are well adapted to carry out the objectives and obtain the ends set 
forth. Certain changes can be made in the subject matter without departing from the 
spirit and the scope of this invention. It is realized that changes are possible within the 
scope of this invention and it is further intended that each element or step recited in any 
of the following claims is to be understood as referring to all equivalent elements or 
steps. The following claims are intended to cover the invention as broadly as legally 
possible in whatever form it may be utilized. 

The objectives of the present invention are accomplished through the designs 
illustrated and described below where the preferred embodiment and alternative 
embodiments are specified in greater detail. Certain embodiments of this invention are 
not limited to any particular individual feature disclosed here, but include combinations 
of them distinguished from the prior art in their structures and functions. Features of the 
invention have been broadly described so that the detailed descriptions that follow may 
be better understood, and in order that the contributions of this invention to the arts may 
be better appreciated. There are, of course, additional aspects of the invention described 
below and which may be included in the subject matter of the claims to this invention. 
Those skilled in the art who have the benefit of this invention, its teachings, and 
suggestions will appreciate that the conceptions of this disclosure may be used as a 
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creative basis for designing other structures, methods and systems for carrying out and 
practicing the present invention. The claims of this invention are to be read to include 
any legally equivalent devices or methods that do not depart from the spirit and scope 
of the present invention. 

The present invention recognizes and addresses the previously-mentioned problems 
and long-felt needs and provides solutions to those problems and a satisfactory meeting 
of those needs in its various possible embodiments and equivalents thereof. To one of 
skill in the art who has the benefits of this invention's realizations, teachings, disclosures 
and suggestions, other purposes and advantages will be appreciated from the following 
description of preferred embodiments, given for the purpose of disclosure, when taken 
in conjunction with the accompanying drawings. The detail in these descriptions is not 
intended to thwart this patent's object to claim this invention no matter how others may 
later disguise it by variations in form or additions of further improvements. 
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